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ABSTRACT 

This research examined the influence of sic and fly ash on the wear behavior of Aluminum 7075/5 and 
weight percentage of hybrid complex. Aluminum alloy 7075 strengthened with sic-fly ash were examined. The 
effectiveness of integration of sic in the composite for obtaining wear reduction is investigated in this study. Using 
under stir casting route, the composites were made-up. Ceramic elements were incorporated into aluminum alloy 
matrix along with solid lubricating materials to improve the friction coefficient and to achieve the decrease in both 
wear resistance. With 5 and 10 weight percentage of sic /fly ash particles, the Aluminum 7075/fly ash/sic hybrid 
compound was made. The wear properties of the hybrid composites including sic expressed the superior properties of 
wear-resistance. 
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INTRODU CTION 

Wear is the gradual material loss due to relative motion among two surfaces. The damage to wear may 
occur in the form of a localized plastic deformation or micro-cracks. Wear includes the characteristics of the 
engineering system and it depends on sliding speed, applied load, sliding distance, hardness, temperature, 
presence of foreign material and the experimental condition, and it is not intrinsic material property. It is a 
significant phenomenon that happens with reinforcement of hard particles at a materials interface metal matrix 
composites (MMCs), which offer wear resistance and superior performance. Aluminum based metal matrix 
composites are very valuable to the new materials field for the applications of high-performance tribology. 
Aluminum based composites are used increasingly in marine, aerospace and automobile and mineral processing 
industries due to their good wear resistance, specific strength, lower coefficient of thermal expansion and higher 
thermal conductivity. The reinforced materials that are widely used for the composite are aluminum oxide 
(A1203), silicon carbide (Sic) and graphite in the form of whiskers or particles. Normally, aluminum matrix 
composites are fabricated by powder metallurgy route and liquid casting technique. The particulates are well 
distributed mechanically before solidification and casting over the liquid metal in the liquid casting technique. 
Typically, these methods are cost effective. To study the effectiveness of reinforcements of fly ash and sic mixed 
with Aluminum 7075 at different weight percentage, the wear rate was examined in the present study. 
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PREPARING OF SPECIMENS 


Figure 1.1 shows the wear test specimens that are prepared from the composite castings and alloy in the 
dimensions of <1> 30 mm and 4mmlength by wire cut EDM process. The test samples were polished with emery papers 
prior to testing, and cleaned with acetone, dried. 



Figure 1.1: Shows Wear Test Specimens 


CONDUCTING OF DRYSLIDING WEAR TEST 


Under ambient condition, dry sliding wear tests are performed on a pin- on- disc apparatus, by tilting the 
cylindrical pin samples against the hardened steel disc surface. The disc is crushed to a flat surface finish and transformed 
for each test. Considering three levels and three parameters, the dry sliding wear tests are performed. Three independent 
parameters to be considered in this research are sliding time, load and reinforcement. Among these, the process parameters 
are load and sliding time, and reinforcement is the material dependent parameter. 

RESULTS AND DISCUSSIONS ON WEAR 


The sliding wear behavior of A7075 alloy and A7075 alloy-fly ash and SiC particulate composites are shown in 
the figure 1.2 a and b. 0.5 Kgf of load has been applied. For a period of 15 minutes, the wear test was conducted with track 
velocity of 2.0m/sec at the sliding speed of 640 rpm on a steel disc with 120 mm track diameter. It is evident from all the 
results that the resistances increase with the reinforcement content increment. The amount of present particle toughens the 
matrix with increasing fly ash and SiC particulate content. Hence, the observation was more wear resistance. The MMC 
sunder went large wears with lower weight fraction soffly ash and SiC particulate, and the wear increases with time 
linearly. Higher wear is exhibited by the base metal, and the lower wear is showed by MMCs with 10 percentage 
reinforcements. The reason for the lower wear losses for composites compared to base alloy is the presence of SiC 
particulate and fly ash in Aluminum alloy matrix. With increasing normal load, the amount of wear increases. MMCs 
underwent a transition with increasing normal load from mild to severe wear. 
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Figure 1.2 a: A 7075 Alloy Reinforced with 10 % Fly Ash/SiC Particulates 
Showing the Amount of Wear as a Function of Sliding Times for an Applied 
Load of 0.5kg (Process Parameters: Speed: 640rpm, Time: 45min, 
Track dia: 70mm) b) A7075/5% Composite 
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(b) 

Figure 1.3a: A7075 Alloy Showing the Frictional Force as a Function of Sliding 
Times for an applied Load of 0.5kg (Process Parameters: Speed: 640rpm, 

Time: 45min, Track dia: 70mm).b) A7075/10% Composite 

It is portrayed from figure 1.3 A7075 alloy displaying the Mctional force for an applied load of 0.5kg as a 
function of sliding times. The Mctional force inclines to reduce with the accumulation of fly as hand SiC particulates to 
the base alloy. 

EFFECT OF LOAD ON COEFFICIENT OF FRICTION (M) 

Figure 1.4 displays the change in the Mction coefficient (p) with yarying loads for the alloy and composites. 
For both alloy and the composites, p declined with growing applied weight. With increasing rein for cement content, it 
also decreased. 
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Figure 1.4: Yariation of Coefficient of Friction (J..l)as a Function of 
Load (a) 0.5 Kgf (b) 1.0 Kgf (c) 1.5 Kgf 
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From figure 1.4, i t is shown that A7075 alloy screening the frictional force as a function of sliding times for an 
applied load of 0.5 kg. With the addition of SiC particulates and fly ash to the base alloy, the Mctional force tends to 
decrease. 

EFFECT OF LOAD ON WEAR RATE 

Figure 1.5 shows the difference between wear rate of alloy and the composites with loads of 0.5,1.0, and 1.5 Kgf. 
It was seen that the wear rate improved with load increase. 

EFFECT OF SLIDING DISTANCE ON WEAR RATE 

Figure 1.6 displays the effect of sliding distance on wear rate of the composites and alloy. Wear rate declined with 
the increase in sliding distance, at all loads. Both matrix and the rein for cement were in contact at initial stages of testing 
with the disc resulting high coefficient and high wear rate of friction yalues. 
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Figure 1.5: Wear Rate of Alloy and Composites with Load (Sliding Distance=2.1km) 
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Figure 1.6: Yariation of Wear Rate as a Function of Sliding Distances 
of a 7075 Alloy and Fly Ash and sic particles Reinforced 
Composites at Normal Load of 1.5 Kgf 


CONCLUSIONS 

With increase in time /sliding distance, the wear rate decreases, and this proves that t h e matrix has advised, and 
particulates were taking the weight, leading in reduced contact area (decrease in p) and offering more wear resistance. 
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This is true with reduced p values at increasing rein for cement contents. Figured is plays there in for cement banding 
nature showing un remitting rein for cements supply to the connection area, even when the particulate which was in 
connection with the rotating disc, either pulled off or worn out. This conversation goes good further, due to increased area 
of rein for cement at decreased wear rate at the contact area. The same description is good with growing descending 
distance, as well. 
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